[ 0001] METHOD AND APPARATUS FOR RECOGNI ZI NG RADI O LI NK FAlI LURES ASSCCl ATED
W TH HSUPA AND HSDPA CHANNELS [ 0002] FI ELD OF | NVENTI ON [ 0003] The present
invention is related to a wirel ess comuni cation system including a
wireless transmt/receive unit (WIRU) and a Node-B. More particularly, the
present invention is related to a nethod and systemfor recognizing radio
link (RL) failures associated with high speed uplink packet access (HSUPA)

and hi gh speegodownl i N EESEBtAND PPARAFSHFGR REGOGRIAINGRAPIDshed bet ween
the WIRU and t hgrNYOREHRIRES AS4DBACKEROIND HOUDA]AND &STIHA HANNELS! | on
partnership project (3GPP) wireless comunication system signaling radio

WIRU and a UnfWBfeal Terrestrial - B ORIEEEN RN o i (UTRAN - hen
reception of {0oesiphysi®alprebarineintiaineltddiga triveletkRduamitaiodysBui s bel ow a
ai'Tous for o1 BRARARGE (ArOrmErORsese ceeh ey bl I ana UTran
,hf'"S. failed), patifilafigifher grebentdbmtioadis mired e AERGodnahd fistagT RAN
TITRAN [ 000G RN IR BT E e o rsaarvin Bl MERR SRS TE the
action, the VcedRe (HEUPANendTRAN spesisdamiing prokdttaseess SFSBRAO cbUFRli ce of an
ot cot faii urSbp IR RRLECHE MPTR bl B o &) “and physi cal channel s To
whi ch the SRBs are mapped. [0007]In the 3GPP wirel ess conmunication system
SRBs are mapnghdf 0 BACKGROUND

[0005] In a third generation partnership project (8GPP) wireless

communication system, signaling radio bearers (SRBs) are used to maintain a

connection, (i.e., an RL), between a WIRU and a Universal Terrestrial Radio

Access Network (UTRAN). When reception of the physical channel connecting

the WTRU and Node-B is below a quality threshold or can not be detected , (i.e.,

the physical channel that allows for signaling information to be exchanged

between the WIRU and UTRAN has failed), an RL failure is declared, and the

WTRU and the UTRAN initiate procedures to reestablish the connection between

the WIRU and the UTRAN.

{0006] 10 order to realize the loss of the SRBs and take a proper action, the

WTRU and the UTRAN constantly monitor for an occurrence of an RL failure. A

primary objective of the RL failure detection procedure is to detect failure of the

transport chennels (TrCHs) and physical channels to which the SRBs are

mapped.
[0007] In: the 3GPP wireless communication system, SRBs are mapped to

dedicated transport channels (DCHs) which are in turn mapped to dedicated
physical channels (DPCHs). A DPCH comprises a dedicated physical control
channel (DPCCH) and a dedicated physical data channel (DPDCH).

[0008] The criteria to detect the status of the DPCHs and DCHs includes

estimation of the DPCCH quality, (and comparison to a predetermined
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dedi cated transport channels (DCHs) which are in turn, mapped to dedicated
physi cal channels (DPCHs). A DPCH conprises a dedi cated physical control
channel (DPCCH) and a dedi cated physical data channel (DPDCH). [0008] The
Criteria to detect the status of the DPCHs and DCHs includes estimation of
the DPCCH quality, (and conparison to a predeterm ned -1- t hreshol d),
and/or collection of statistics of correct reception of data packets on a

DPCH based OnU%%\%\}ilo?d),raig}dp&ﬁ@&%n%%%%h@%ec%@&h% 6t daifal JaSkdi n%.r e net, the

WRU and t he rocedure t ase and reesta t he

connecti on bet WEEH hased WWCEHWH@YM@RQ)O@@@PFW W@“%@PFWWW%I ess
CO{mum ;:at i on SYEHT® Bhd Q@é @mm HRURUS pSREMIrE €8 relbdde Bnd 16%9&%5% ,theandd
interactive services, re supporte icate
channel s are eft€f E’the‘f“ﬁ"fm V%S]PB \é&@mﬁ%ﬁlous services, while shared
channel s are eto‘oos]l ent IfGhe SGRPOWirelng domhaﬁmaaatmn/eysﬁen,vbomlesonﬁﬁlueus har ed
channel s provi m‘F rqe fflé:elc ntan&'%Ste?actll}eagérﬁoése%?rQﬁeﬁ @r gpg&ved quality
en

of service (Qo it eFact | ve services he service is
mepped to shar @dapeﬁ@dqdlﬂdyate@hbam@@ ame%ﬁ@&ﬁwm@?@mﬁﬁe% is

inefficient sigpefe tiRed bihnhiie a&@aﬁﬁble@cmamuppsrtﬂ@tmee@mwu@uﬁes [BQ10] I n 3GPP

| t enp, HSUP Ly utilize high
Speed shar od CHARLISHIY PEEIP IS THEE B AOPoPCRTE CBACPRISTS channel

al | ocati ons. Tipedigy oharvirel(QoSitivd inpeadias serpibeps itmlevearnahereilie servize tsess cont r ol
(MAC) layer si gﬁ%d@rgshla%dvgﬁgﬂhetlsh&eMﬁ@d@ﬂ&t&QﬁaM@s@ﬁ%f{]ﬁﬁs ﬁ&lﬁa&&'

assi gnnent and d-automati c repeat request (HARQ for efficient and
fast recovery ©Rcefthe frafic reouiremeaiss BofeontygYst] If the SRBs are supported by
ei ther HSUPA opoHpDPA ©haGRElvEreless communication systems, HSUPA and HSDPA

primarily utilize high speed shared channels for services that do not require

U

continuous channel allocations. These channels utilize fast physical and medium
access control (MAC) layer signaling between the WIRU and the Node-B for
channel assignment and hybrid-automatic repeat request (H-ARQ) for efficient
and fast recovery of failed transmissions.

[0011] If the SRBs are supported by either HSUPA or HSDPA channels
rather than dedicated channels, it is possible that SRBs may fail, even though
dedicated channels are still operating. Furthermore, the criteria to detect the
dedicated channel failure may not be met even though the HSUPA or HSDPA
channels supporting the SRBs are not operating. In this case, RL failure will not
be detected even though the SRBs have already lost connectivity.

[0012] SUMMARY

[0013] The present invention is related to a method and system for
detecting RL failures between a WI'RU and a Node-B when SRBs are supported
by HSUPA or HSDPA. When SRBs are supported by the HSUPA, the WIRU
monitors at least one of an absolute grant channel (AGCH), a relative grant

channel (RGCH) and an H-ARQ information channel (HICH) and recognizes an
R



rat her than dedi cated channels, it is possible that SRBs may fail, even

t hough dedi cated channels are still operating. Furthernore, the criteriato
detect the dedicated channel failure may not be nmet even though the HSUPA
or HSDPA channel s supporting the SRBs are not operating. In this case, RL
failure will not be detected even though the SRBs have al ready | ost
connectivity. [0012] SUMVARY [0013] The present invention is related to a

nmet hod and sys . ect | dai lur a Node- B
when SRBs are gﬁ%‘% téa g‘%‘i? %%&5%%&%@%%&%@%%&2%%&5%%%%@9 ed by the
HSUPA, the WIRtherfS#GH apd the HIGH,s ThoNedeof maniter obleasteongrodan ealramedel ( AGCH),
a relative gra&%ﬂm&@@chdﬁz@@@kbcoﬁa@mnﬂémwﬁ%ﬁ@d&ﬂaﬁmﬁﬂﬁk (HCH and

recogni zes an - RL fallure based aon detection, of inpraoper. operation of
at |east one o@e#%?dﬂl&ﬁ%alﬁﬂécw By allﬁmgm’lzﬁ%thf’\lggé@ R34 or s at

| east one of ath @ktias efinppdpen kpdigiincdbedagihys bk FCDPDCH|ang figmel

(E- DPCCH) and ﬁ? éﬁhanced upl i nk dedi cat ed physical data channel (E-DPDCH)
and recogni zes %e RL failure based on detection of inproper operation of

at | east one off0i4he E- PPBCERBAdra SserERREY G HFDRA. 48 WaRUSREYtoay & support ed

by the HSDPA, jthie NIR MBIkl Shatd baast chahe] Ofis-8chEy n R & sﬁ&ﬁr ed control
C

(S PDSCH) ancPPREgTale: et Irar S FDACED SBh=BE e PBI o Ffpr oper
oper ati on of diasédomsietectier affmjirapertdferSEiTHf aridast b dfiS:-PIESECH Bhéthhode- B

nonitors a hi i i.cal. 0, L HS- and
rec:)gni zes ahgfﬁ-%PgleﬁU?gﬂlbgg%- (])a%) e%se%%l }gg%g%{d (?er(%%rggeger}g y%léégrggﬁ(mf t he

HS- DPCCH. [ 00XByBRI HESHESER) pdorcamizrEn BRARINGS Pperd16] Astigioe det ai | ed
under st andi ng ighrdpbCopeit¥iBA bf 18 HEpPOerhad from t he

[0015] BRIEF DESCRIPTION OF THE DRAWINGS

[0016] A more detailed understanding of the invention may be had from the
following description, given by way of example and to be understood in
conjunction with the accompanying drawings wherein:

[0017] Figure 1 is a wireless communication system including a WT'RU and
a Node-B which communicate via HSUPA channels established in accordance

with the present invention;

[0018] Figure 2 is a block diagram of an exemplary WITRU used in the
system of Figure 1;

[0019] Figure 3 is a block diagram of an exemplary Node-B used in the
system of Figure 1;

[0020] Figure 4 is a scheme for recognizing an RL failure at the WTRU
utilizing the HSUPA channels of the system of Figure 1;

[0021] Figure 5 is a scheme for recognizing an RL failure at the Node-B
utilizing the HSUPA channels of the system of Figure 1;

[0022] Figure 6 shows HSDPA channels established between the WTRU

and the Node-B of the system of Figure 1;
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fol | ow ng description, given by way of exanple and to be understood in

conjunction with the acconpanying draw ngs wherein: [0017]Figure 1 is a

wirel ess communi cation systemincluding a WIRU and a Node-B whi ch

comuni cate via HSUPA channel s established in accordance with the present

I nvention; [0018]Figure 2 is a block diagramof an. exenplary WIRU used in

'lt\kr;g Séstemdof Fi gﬁre 1; [001?] Figure 3 is a block diagramof an exenplary
e-B use |n t esystemo Fi gure 0020] Figqure..4 is.a for

recogni zi ng anlORE3lf aj | JH@rs{ ¥R {ﬁeng?"fP’ %g%ﬁit%%\?&g@ﬂs of the

system of Fi gulﬁfﬁmlugi{hemb]PEchmls&me&ehérre for recogni zing an RL

failure at theghpe- B gLl #1095 BSYEASNAPASKE, fusk BEnBYRHEM of Fi gur e

utilizing the HSDPA channels of Figure 6.

[0025] DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS
[0026] Hereafter, the terminology "WTRU" includes but is not limited to a
user equipment (UE), a mobile station, a fixed or mobile subscriber unit, a pager,
or any other type of device capable of operating in a wireless environment. When
referred to hereafter, the terminology "Node-B" includes but is not limited to a
base station, a site controller, an access point or any other type of interfacing
device in a wireless environment.

[0027] The features of the present invention may be incorporated into an
integrated circuit (IC) or be configured in a circuit comprising a multitude of
interconnecting components.

[0028] Figure 1 is a diagram of a wireless communication system 100
including a WITRU 102 and a Node-B 104 which communicate via HSUPA
channels established between the WTRU 102 and the Node-B 104 in accordance
with the present invention. Between the WITRU 102 and the Node-B 104, an E-
DPDCH 106, an AGCH 108, an RGCH 110 (optional), an HICH 112 and an E-
DPCCH 114 are established.

[0029] Figure 2 is a block diagram of an exemplary WTRU 102 used in the
system 100 of Figure 1. The WI'RU 102 includes a transceiver 202, a controller
204 and a measurement unit 206.

100301 Figure 3 is a block diagram of an exemplary Node-B 104 used in the
system 100 of Figure 1. The Node-B 104 includes a transceiver 302, a controller
304, a measurement unit 306, a scheduler 308 and an H-ARQ processing unit
310.

[0031] In accordance with one embodiment of the present invention, the
transceiver 202 of the WTRU 102 sends a rate request with scheduling
information to the Node-B 104 via the E-DPCCH 114 and the E-DPDCH 106.
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[ 00221Fi gure 6 shows HSDPA channel s established between the WIRU and t he
Node- B of .the systemof Figure 1; -3- [0023]Figure 7 is a schene for
recogni zing an RL failure at the WIRU utilizing the HSDPA channel s of
Figure 6; and [0024]Figure 8 is a schene for recognizing an RL failure at
t he Node-B utilizing the HSDPA channels of Figure 6. [0025] DETAI LED
DESCRI PTI ON OF THE PREFERRED EMBODI MENTS [ 00261 Hereafter, the term nol ogy

"WIRU" i ncl udeg, bithndesivé0tod b}gtﬁee S0l QBAL04S RiceiPALIHR REY rdgulBRt, ardl thebi | e
station, a fixed or nobile subscriber unit, a pager or qp%ﬂpfher type of
devi ce capabl ecksfdulssdphenaktFes theaat r@f@‘l“’é&%‘l@?ﬁ#&?ﬁﬁﬁ%ﬁﬁ“ WP eterred to
hereafter, theggligt,abnah aywrhetfRia tCAGIES108Ubr dptiondlly Yihthdé RACHO a base
station, a site controller, an _access point or an o%ﬂgr @%ﬁ

i nterfacing dé¥fséo conteel fhe @@%a%ﬁiﬁi%n_érmwummééﬁha e Wté‘i_ {til} of the
present i nventyneaRedBVrfBmit) O ARE AL 0L OF 8k WIREJ02 balisaiptiak (WLY 1 C) or be
configured in a circuit cqurLS|n a mul titude of bﬁb&h?%@”ﬁﬁ}'
conponents. data to the Node-B 104 via the E-DPCCH 114 and the E- 106, When

’ transceiver 302 of the Node-B 104 receives the UL data, the H-ARQ processing

unit 810 of the Node-B 104 generates H-ARQ feedback to the WTRU 102 via the

HICH 112. The controller 204 of the WI'RU 102 and the controller 304 of the

Node-B 104 detect the RL failure in accordance with the present invention, which

will be explained in detail hereinafter.

[0032] Referring to Figure 1, certain radio bearers (RBs) may be assigned a
guaranteed bit rate that does not require a rate request and N ode-B scheduling.

When configured for a guaranteed bit rate, the rate request on the E-DPCCH 114

and/or the E-DPDCH 106, and the scheduling grant transmitted on the AGCH

108 and/or the RGCH 110, is not required for transmission of UL data.

[00838] Still referring to Figure 1, when allowed to transmit in the uplink,

either by reception of a scheduling grant or by a configured guaranteed bit rate,

the WTRU 102 utilizes H-ARQ procedures for transmission. There may be

several H-ARQ processes operating independently between the WTRU 102 and

the Node-B 104. In the WTRU 102, each H-ARQ process transmits a block of

data via the E-DPDCH 106 and waits for H-ARQ feedback on the HICH 112, Gi.e.,

a positive acknowledgement (ACK) or a negative acknowledgement (NACK)),

from the Node-B 104. :

[0034] In the Node-B 104, if the CRC check on the received data block is
suecessful, an ACK is transmitted. Otherwise, a NACK may optionally be
transmitted via the HICH 112 for each H-ARQ transmission. If a NACK is

received by the WI'RU 102, a previous data block is retransmitted as long as the
maximum number of retransmissions is not exceeded. If an ACK is received or

the maximum number of retransmission is exceeded, the WIRU H-ARQ process

may be assigned a new transmission. The rate requests and scheduling

-5-



[0028] Figure 1 is a diagramof a wireless communication system 100
including a WIRU 102 and a Node-B 104 which conmmuni cate via HSUPA channel s
establ i shed between the WRU 102 and the Node-B 104 in accordance with the
present invention. Between the WIRU 102 and the Node-B 104, an. EDPDCH 106,
an AGCH 108, an RGCH 110 (optional); an H CH 112 and an EDPCCH 114 are
established. [0029] Figure 2 is a block diagran1of an exenplary WIRU 102

used in the systen1100 of Figure 1. Th 1 i ncl.udes transceiver
202, a contr ol [Aayieratsn vy e @hﬁ@ﬁeﬁ? g%nmfﬁﬁgﬁ]ﬁngdﬁgmf is a block
di agram of an exRpRideftyH- D&I!RQ&reBlsﬂxﬁMnousaﬁAGK/NH@sty@ibechm@sOW@ﬂaﬁ gure 1. The

Node-B 104 | nclyiles 2 hAsREl ek 02 mRabalBbh O Wik fupasis erent uni

306, a schedul ¢ an ocessing unit 0031] I n accordance
with one embodiNvenB Wi wtilizepnes emteria e HedogHzing & BPafﬁ%‘Eél VEgW9d® of the

X%ff“v I1g 2t f] 2 nté S i1 s&%£e§ a E&%@%& r%%hzﬁ%o_' aﬂa@ az thefwrRELIDRiizgthe Node- B
HSUPA channels of the wireless commumcahon system 100, as shown in Figure
1. The WTRU 102 utilizes criteria based on reception on the AGCH 108, the
RGCH 110 and the HICH 112 according to specified procedures known to the
WTRU 102. The transceiver 202 of the WIRU 102 sends a rate request 402 to
the Node-B 104 for uplink transmission in accordance with a rate request and
scheduling procedure. In response, the scheduler 308 of the Node-B 104 sends
scheduling assignments 406, (which is shown as a failed transmission in Figure
4), back to the WTRU 102 via an AGCH or a RGCH. The scheduling assignments
406 may or may not be successfully received. If the WITRU 102 does not receive
any scheduling assignments 406 or HARQ feedback 404 after sending the rate
request 402, (preferably multiple times or over a specified period), the WTRU 102
recognizes that the rate request and scheduling procedure has failed and declares
a radio link failure which invokes a procedure for recovering the connection.
[0036] The measurement unit 206 of the WTRU 102 shown in Figure 2 may
also measure channel quality on the AGCH 108 and the RGCH 110. If the
channel quality on the AGCH 108 or the RGCH 110 falls below a predetermined
threshold for a predetermined period of time, the WTRU 102 recognizes that the
rate request and scheduling procedure has failed and declares an RL failure
which invokes a procedure for recovering the RL. The quality of the AGCH 108
and the RGCH 110 may be evaluated based on signal-to-interference ratio (SIR),
received energy per chip (Ev)/power density in the band (No), block error rate
(BLER) or any other relevant criteria.

[0037] If the WTRU 102 successfully receives a scheduling assignment 406,
the WTRU 102 initiates a UL data transmission 408 in accordance with the UL
scheduling assignment 406. In response to the UL data transmission 408, the
Node-B 104 sends H-ARQ feedback 410 on the HICH 112, (which is shown as a

-6-



The transceiver 302 of the Node-B 104 receives the rate request and the
schedul er 308 anal yses the rate request and generates and sends a
schedul i ng assignnment to the WIRU 102 via the AGCH 108, (or optionally via
the RGCH 110), to control the uplink access and maxinumrate that the WIRU
102 is allowed to transmt The transceiver 202 of the WIRU 102 sends uplink
(UL) data to the Node-B 104 via the E-DPCCH 114 and the E-DPDCH 106. Wen

t he transceive

41 GE R Y a5, H ARQ
processi ng unl’{a‘l%‘géa%ﬁmfshoé”ﬁb 4)18()theener(z?gs ﬁ%‘gg@%% E to the WRU
102 via the H @eélﬂel@.AQmentb@ﬁﬂﬂtﬂlllé,r(p@mahi‘fm!ﬂ#@k\m@@Qer&ﬁee%ﬁ?é control | er

304 of the ’\bd;?eﬁgd)]-@:r%\ﬁ?k %2E&@gﬂeaﬁﬂt'th’é@leata&@ﬁ&m{bﬁ%nWH-hRQhe present

i nvention, whic | ained in detail \gl@rel nafter. Jagﬁ f Ref erri ng
to Figure 1, c@P?eQPW}?aé%dB’é%ﬁ@}%es(@B@) failare Fach Pkl 8P Y YA f Ant eed bi t
rate that doesremtenﬁgeﬂwnm 18 tHedd GK/NADEESitio an theNOid ¢atB tsmlmibaibh figls When
configured for uar ant eed t DPCCH 114
and/ or the E—[ﬁs%&%’Tﬁ tergy ?}'ﬁresléoc%%hcfWﬁ%ﬁ%%@%?ﬁ%&%ﬁ%ﬁgﬁh&gﬁgﬁh he AGCH
108 and/ or thdxa@@@lddllo |s not required for transm ssion of UL data.

[0033] Still rghsri ngﬁ&n@smﬁ%néumm@mbm\mmdzoastshmmmgﬁm the upli nk,

either by reception of a schedu onf i gured ar ant eed b|t
rate, the WRUHspgponiory shapnel W%W‘g?@%@g B%?he g aé’l%b?{glﬂ"fhere may be
sever al I-I-ARQHD]IGH:BI?SEBS eper apiedgemndepdngbeld for aheedebemitdde@eniiRY 102 and

t he Node-B 10 bl ock of
data via the é %Wand&m%uﬁggﬂt%éﬁg Mtggl%ﬁg%}f&%%ﬁ]?w 112,
(i.e., a posi tireeeduseleadiiiledigehdasiargspa8L @Flu@ iy ees a@rserefgenent
(NACK)), fro mrta&v@ez’ﬂ%@ﬁé ) 3 LT quﬁ@@%ﬁﬂhle EI@HQIMdij&v&Mtedlbﬁseﬁ beSIERC check on

t he received M IS successiul, .an ‘ACK is transmtted. O herw se, a
NACK may opt i of °rtarn§r?§1}ﬁff %Vcimvfré Hfe HIGH 112 for each H.ARQ

transni ssion. [0G39h NAGKeiterrof tiei AGEHEYS phehe\RIGRLH 180 redyegsrtde SBH  dat a bl ock
IS retransmti r%%s'lﬂﬁk%ngﬁsﬁ}ﬁW&&y%a%@i@@ran%ce&;%m&ﬂmh&alm@s i's not
exceeded. If an ACK is received or the maximum nunber of retransnission is
exceeded, the WHRreqoguiess b EorsBL has U assi gned a new transmi ssion. The
rate requests [e0ad] schemiuhd SBBs sagsitghbp HIMavhanobls cird @otwssignelbhi nk dat a
Lrans ssi ons 804, SEVSL8), LOAARSDAENL, WIS ANBAR BTeAR ATl O NACK

f eedback may §u n accordance wt resent Invention, the
WIRU 102 and trereteMoaed Bﬁhfédlnst@sﬁl%ntﬁéwa é?qttkéﬁkaiﬁ%?wfrse&ﬁéh? $#fg an RL

failure. Figurg.fst dhleye% Hﬁsﬁ,h%ﬁﬂeemrmsatﬂarthémogrmmsngecamdaenmb| ure at the

10 202 o el BRG etk PP UER LRl PTALERL Lo st e
reception on gheraABSibit 8¢, thévecd?Goh ciibfa afithe ETHI @4ndthe BeEBrldP ng t 0
speci fied pro?%%ﬂt%ﬁm%%%g{?e&&ﬁﬁwlqu 102. The transceiver 202 of the WIRU

102 sends a rate request Node-B 104 for_ uplink trangm ssion in
accordance wi {3944 r at Mﬂ@&ﬁéﬁc%ﬁal%ﬂﬁeﬁ{ﬁﬂ%bmp‘?@é%ﬁ?ngmeﬂ frd8honse, the
schedul er 308 vefr hez Naglar 8.4 0411, SBagECECTIO il ithg HACK 192 rewtusilid0s, (which is
shown as a failed tr sion i ur R 2 via an
AGCH or a RGCP?mni*?i‘épgy ”idfsh a@é :f:aﬂ%rrreﬁ aﬁ’bgﬁ%ﬁ trQanllEsu}M ‘% %9

successful |y deteededy iflthe ztemtlvwmom@ud'@@sn mofﬁh%ﬁl%cmeléc%dul i ng

assignments 4Q %3 5edhag afil & t@g@@j RAon iR ridl-gdr@guest 402,
(preferably mJ tlgne t rlr)és or oi\?e}fggns eSC|n eerl Ogg{ﬂﬂ—“gyﬁs WI'R% 102

recogni zes t h¥edy eRP5@@“#@&@é§ﬁh%ﬁaC@éﬁéﬁﬁ??ﬁﬁnﬁW@E Y P%il ed and
decl ares a radigoH imkeduaid tis eatwbéloh thapredee@ningdritbeebielde for recovering the
connection. [0036] The neasurenent unit 206 of the WIRU 102 shown in
Figure 2 may al so nmeasure channel qualit% on the AGCH 108 and the RGCH 110.
I f the channel quality on the AGCH 108 or the RGCH 110 falls below a
predeterm ned threshold for a predeterm ned period of tine, the WIRU 102
recogni zes that the rate request and scheduling procedure has failed and
declares an RL failure which invokes a procedure for recovering the RL. The
quality of the AGCH 108 and the RGCH 110 may be eval uated based on
signal-to-interference ratio (SIR), received energy per chip (Eb)/power
density in the band (NO), block error rate (BLER) or any other relevant
criteria. [0037]1f the WIRU 102 successfully receives a scheduling
assignment 406, the WIRU 102 initiates a UL data transm ssion 408 in
accordance wth the UL scheduling assignnment 406. In response to the UL
data transm ssion 408, the




Node-B 104 sends H ARQ feedback 410 on the H GH 112, (which is shown as a
-6- - failed transmssion in Figure 4), to the WIRU 102. If the WIRU 102
fails to receive an ACK on the H GH 112, (preferably multiple tinmes or over
a specified period), the WIRU 102 recogni zes that the UL data transmn ssion
and H ARQ procedure has failed and declares an RL failure which invokes a
procedure for recovering the RL. If the ACK/ NACK rati o of the UL data

transm ssion falls bel ow a_ prede ed f hresh may al so
recogni ze that [404& RL %GIF%I@FB‘Bf”{‘ﬁ%é@ﬁ*ﬁ@’%@?ﬁhﬂ%ﬂéﬁ?m Thil %lgér of yt he
\1/\7{2RU I1192t has ﬁMN@nﬁ@M@cﬂm@é that ekt trodisabtihg HOEP Aduaabintsyionm t he Hl GH

. e chann t iéh%% PHAR rm ned
t hreshol d for %@ﬁ% ned rg{rcllﬁ%)?“of msgf %i%@%/\;ﬂlj?u 1029{n§g§$| zes that
the UL data trmmﬁgu@@pmchaamwhmhﬂe?uﬁrleé@eh}mgw&@ﬂaéﬁn%ée &lares an RL
failure which hé‘é’%%éedaas%%&‘iﬁyﬁﬁRiqaulheqet\é&fdnwﬁt&ﬁe RL. The quality of the

H GH 112 nay be eval uated based rel evant
criteria. [0038P#$! et Wé%‘“%?ﬂlflﬁéatﬂm% B3 °5$£‘f‘1’i‘é‘gg%#{uﬁ%¥h&&l?§gs t he SRB
or other RBs uiddiizizig tHMFAPA haaneabfihs airdedsebromunicatiooeryieraibiteas hr eshol d,

the WIRU th
HSEP A oh a:}ﬁglog ’La%gsi a;slts I*i%e ﬁl-dehﬁiol &h z&dcmé&gaob‘bgld dn &J&ﬁm&ﬁ%%g?%fg?;t tGﬂe by

WIRU 102 is reQBDﬂéidﬂ)ﬁen@@ﬁ@ I%PGQH é14r @iﬁaﬁﬁsceléﬁéo%@wggéo%%egﬁsgnrrent s are
sent back in rgsneRsRied 8ol iehibis@hdsvatastiled fighsiBGRAh Bigusb)]théheAGCH 108

O 1L R B S S 5 RS S o e 5785
reception criteghestob02 ienAGDrhl b0 8ewa AtB e dRETH trpngmit gind Ryt alsd 1@?( e may not
?ﬁeap plied. [ 0«9)%%&\4&1 Eol sQi\dea Me%2%&qod§ﬁa%ﬂe%ﬁ%bﬁtﬁ%nﬁ@%df&u red for

WTRU rate request reporting in advance of and/or following an initial rate

request resulting in the transmission of scheduling information may be known to

the Node-B 104. WTRU rate requests 502 may also be generated in response to a

request from the Node-B 104. In response to a rate request 502, the Node-B

sends H-ARQ feedback 504 to the WITRU 102 over the HICH 112, and also sends

a UL scheduling assignment 506 to the WIRU 102 over the AGCH 108 or the

RGCH 110. Based on specified rate request procedures, the Node-B 104 may use

the knowledge of lost rate requests 502, (including a periodic request or a polled

request), as criteria for RL failure detection.

[0044] The measurement unit 306 of the Node-B 104, as shown in Figure 3,

also measures channel quality of the B-DPCCH 114 from the WTRU 102. Ifthe

channel quality of the B-DPCCH 114 remains below a predetermined threshold

for a predetermined period of time, the Node-B 104 may also declare RL failure.

The Node-B 104 may also use knowledge of when the E-DPCCH 114 is known to

be active based on knowledge of scheduled and non-scheduled grants signaled to

the WTRU 102. The quality of the E-DPCCH 114 may be evaluated based on

SIR, Ev/No, BLER or any other relevant criteria.



WRU 102 and, in each cell, the RGCH 110 and the H GH 112 may utilize a
common physical channel. RL failure based on H GH transm ssions can be
declared only if the reception i's not achi eved on any of the H CH channel s.
An exception may apply if an HHGH transm ssion has failed on the primry
serving Node-B. RL failure based on the RGCH transm ssions may be decl ared
if any one RGCH 110 reduces the rate bel ow the predeterm ned threshold. -7-

0042] Criteria for, RL failure detection in th |f|edfor
EJTRAN] confi gur {%Bh chdHghe T iy lg?rééuﬂrefpon%a 5%“‘Iewm§]tgﬁglgﬁdfer8§ﬁ ssion in

the WIRU 102. WithnBRBS06 Itk WIRU W2 sgnddSUPP, datdTiRaNmEwion 568,| (gliick énf i gur at i on
changes whi ch resul tsfafgifeqltxsa% SQ&H%W@E@%Q 11104, tI%eM&bmz are used

as an additional R ure ectron criterita. [0043]Figure 5 illustrates
a scheme for deceves nvgemnseéxﬂmméﬂmtr@ﬁ@lsﬂewﬂ@ whedilipg pigREeRthe HSUPA
channel s of thggg) ﬂr@ﬂefa%ﬁr &@f@mm@hb@aw&ammh@@ma@ﬁnemmeﬂmta gure 1.

The Node-B 104 _utilizes, c bas d on e i 106 and
the E-DPCCH 113 reqthsd )tlﬂéenéﬁ%‘eé/é& ‘?larfﬁ‘rg‘ %%Eﬁ Olgﬁ}?sen ds” a ra?e r equest
502, (which i skedwiedgeabsyachraiouet AR@nSmnmmnsﬁdloﬁe@wTé AR feqdhpatkhe Node- B
104 for enhanc &Llﬂ&hﬁ%ﬁ&ﬁﬁ@@ﬁ%%de %634 }MﬂésQ!ledﬁgﬁqﬁcﬂegfoﬁovl’r&lqueg s 502

upon arri val new ato transmt and may al so be configured to
send a rate rehﬂ@s"tR%@de@é‘? §Udrduding an Ae (praferahl %ffef' SPVEBhIPERGTEYF for WIRU
rate request rgpeFdbPPsthBstREMANGE tHEshaldGy RhcHea), ih@wOagBammmdemafe rate

request result si on. of sch i into TRy be
known to the @ggmbrio&ﬁe%ﬁ%%?afglsﬁgg g n%@Ka%m gnggﬁaégnnterat ed in
response to a re@quastssxﬁmsfmmﬂewl@amterllmforgéé%mfe to a rate request

502, the NOde'B sgnds HaAREhiiserhackatReY, &@thﬁluwliﬂslb%@&eﬁﬁﬁﬁéduyf&e HI CH 112,
and al so sends UL schedul i ng( a55| nnent ? 61\II e@g U 102 over the AGCH
3 he Nodaildd PRy

108 or the R@ﬁ@f@m‘ﬂgé‘éﬂmg HQ& ﬂélacarsa RUIPELY the Node-B
104 may use thﬂfokﬁaﬁbxed@eaeoRNCpsich raat]BDP@@ﬁhqa&tﬁﬁate fetimest wekewpigpna peri odi c

request or a pC%atIS 1CS gia %%tsé%%g%inﬁ %‘léne{\%tgst{c%r(l BIA(EI@N'A@M%%JD!) on.

[ 0044] The neasUT &remft  uni 104, as shown in Figure 3,
al so neasur es wiiémFePPYUH and E-RFCGHRBLERDPCCH 114 from the WIRU 102. If the

channel qual i t oo theIﬁmppoggﬁpgrlﬁoﬂ&ﬁﬁleﬂ&oﬁ@dﬁ'ﬂwwpﬂeﬂelﬁd@tﬁﬂi t hr eshol d

for a predeter eriod_q |are RL
failure. The I\%%g% ‘%ﬁ)‘ifs’n%? L\’F%BFE?% Wswssﬁa%"%of” When ta}ﬁ%% 114 is
known to be acdetectedbasbihe NodkBOMM echgenins thatitbel Bl.dds fildd pohingelivedul ed grants
signaled to ”k%%%\ﬁ&l fJ:Q%teasTJi!gethgﬁl ik the Roal-BA0E-RRSHHI} IdevRMnbELEVal Uat ed

based on SIR data transxmssxon 5(())r8 tgg od%EB 166‘4 sgr%seHv-g?tJb fgela{)g.c% 5151 to the8WTRU
102 on the HICH 112
{0048} Figure 6 shows HSDPA channels established between the WITRU
102 and the Node-B 104. Tn HSDPA, scheduling assignments for downlink (DL)
transmissions is transmitted on a high speed shared control channel (HS-SCCH)
602 from the Node-B 104 to the WTRU 102. Using scheduling information
received on the HS-SCCH 602, the WIRU 102 receives the data transmission on
a high speed physical downlink shared channel (HS-PDSCH) 604. The WITRU
102 then transmits H-ARQ feedback, (i.e., ACK or NACK), and a channel quality
indication (CQI) to the Node-B 104 via a high speed dedicated physical control

9.



[ 00451As shown in Figure 5, in response to receiving the UL scheduling
assi gnnent 506, the WIRU 102 sends a UL data transm ssion 508, (which is
shown as a failed transmssion in Figure 5) to the Node-B 104. |If the
Node-B 104 receives no response following the transm ssion of the UL
schedul i ng assignment 506, (preferably after several consecutive failures
or a statistical failure threshold is reached), the Node- B 104 may decl are

RL failure. If the Node-B 104 has know edge ,of %$hron I—I—%@

retransmi ssi onchanesl | GREF GIDHEWRQ Thde S0 PTISY iR 183 P or if the
Node- B 104 recagﬁ»é@ﬁnaam@gpﬁaasawasmumzl owed by H ARQ feedback 504

i ncl uding an preferably after. sever t fi9b L4ERS O

stati stical fQPPZ{? le thf'“e Ceglt?‘eﬂé%ﬁre(sﬁn Vﬁggﬁ%wml % Z%ecl are RL
failure. The Mdmﬁoﬁwgmm@mm ElaralyrsAlONy MaDikion g the BFSEPRA02 dat a

[ 5046] aqtr 1 ondyhEfst 1a@dsiaBsch@he Bk rdcdnliiian RL
[ 0046] Addi tional %}QSE;S ﬂﬁdﬁf&ﬁ 592089 iffidtla8ls e T8k rdcadrlidiigean

ternatively, the%falllzliﬁlg Wléh%e’edetermned by a
radi o net wor k fedwreras| the W TRNEP2 “Itlﬁ‘z‘flﬁlﬂésQ? & FHTERBEe APFOVi des
necessary i nf ohpatien The 'fshﬁdBBESOSLb@hh_aquﬂemD@O}H sguds DLyw?mhﬁmgr e&li/est «
reception statistics trans | IGRme §) tothe ACK/ NA
i nf ormati on), aéﬁ%?ﬁték%é%ﬁg hi OEP@@%L@%TSE%%%JE%I f |?rp)lr oper operati on
of at |east orWTBUlﬂhmaEheEF@@QCIIlQWand the E- DPDCH occurs, a failure of
(rjgf:ggtmrgg:mt ?IS[P@@OBRL&%%?%SE%FE%%%%“% I(?dassd e]h?or Ieegs}gg t he
RL. If the Nodeamlsgmeasirechane] gyality gt ?églé%%ﬁgw% ?%E d g s?nh si on 508,

t he Node- B 104fspadss-BoaRQsbadhaink Bhbe topteficeniined I@@S@hﬂ o #Hl GH 112

[ 00481Fi gure 6 s PRkl &hrd Re MRY 102 and
the Node-B 104 42,9erﬁ§g§£enoa%?ﬁg%ﬁh§]wﬂgtss ﬁﬁgﬁgssgf%%doﬁw i nk (DL)

transni ssi ons criserferia hasnil pr BTFShknpwigdge ofdba8CERSEEH cont rol  channel

( HfS- SCCH) 602 [565@1“ EiheR&Q‘i'ﬁ'g%lﬂi eWQf&BW'mmzlsﬁ&essﬁﬂlymgzeﬂeshbdﬂLLngd

i nformation received on e data
transmi ssion cfteduiRgyRs G&Hgﬁ%s%“l S%%gs %v[%ar eS’ foﬁgﬁdﬁﬁé %(tBHS- PDSCH)
604. The WRU ri@Retihi@nransaission 76, hidhds #@Géba%féﬂeﬁra@mlssﬂa(‘ HgUrRIACK) , and a

channel qual ity Jndhefisliisdidl il lﬁgcaomn@mﬁhahaeewmm Rhghiliapeed
dedi cat ed phyS|ca

control -9- ¢ annel 19% o 1%:)1" tr nsm Ssi on
procedur e appladgneent &% [TheHeAs P M4A |8 i oK ﬁ/ﬁc 210
quality of the HS-PDSCH 604 and, if the channel quahty of the HS-PDSCH 604

remains below a predetermined threshold over a predetermined period of time,

the WITRU 102 may declare an RL failure and invoke a procedure for recovering
the RL. The channel quality of the HS-SCCH 602 and the HS-PDSCH 604 may
be evaluated based on SIR, Ex/N,, BLER or any other relevant criteria. If the
WTRU 102 successfully receives the data transmission 704, the WIRU 102 sends
an H-ARQ feedback 706 including an ACK on the HS-DPCCH 606.

[0052] The controller 204 of the WITRU 102, as shown in Figure 2, may
further monitor an ACK/NACK ratio from CRC on the HS-PDSCH transmissions.
If the ACK/NACK ratio is below a specified threshold, the WIRU 102 may
declare an RL failure. The measurement unit 206 and the controller 204 of the

WTRU 102 may further generate and send a CQI, preferably based on common
-10-



[0049] I n accordance with the present invention, the WIRU 102 utilizes
criteria for recognizing an RL failure based on reception on the HS- SCCH
602 and the HS-PDSCH 604. Figure 7 illustrates a schene for recogni zing an
ILL failure at the WIRU 102 utilizing HSDPA in accordance with the present

i nvention. The schedul er 308 of the Node-B 104 sends DL schedul i ng

assi gnnent 702, (which is shown as a failed transnission in Figure 7), to
the WIRU 102 via the HS-SCCH 602 [ 0050] The nea enq 06 of the WIRU
102, as shown bilt Ehapnel(CPICH gpcoptiop. b %&feé‘slifﬁfgﬁ%?@?e &#’? A" fhe HS- SCCH

602. 1f the chaphglreditidbdnb (Plefdridy H&rsca@btﬂwzlmepqus tberWUa102
a predetermned period of time, the WIRU 102

pr edet er m ned thrg E’i?l d %\égr
decl ares an RL™f%{4 S5t this criteria is based on WIRU know edge of
HS- SCCH act i vi I09531[ 005C}iRefachor ihegRl filmieglebastion inj the (WRRYHHEshpoll Reuccessful | y

receives the [%) %&Jhm&ﬁ O cZQ2edhab AEuliSnSEEHISORISDPAe WIRU 102
attenpts to receive data transm SS|on 70 (whi h IS @%ﬁ%@ @@R&Nfalled
transmi ssion iyeeptigurie thy WIRGE 10ge Psep BOL F’ﬁmﬁc nce Wth the
received DL SC&Q&bﬁléd@&l@%ﬁtﬁvﬁI&B&nggﬁﬁwh Tdaalt medisitiegB8DPARPerai@binof t he WIRU
102 rmnl tors Cha%p%é al ! t %fs a;lri]i. %%%hﬁ'gﬁet@é%%n ch{:erfahe Channel

quality of th 9663 R S T eterm ned threshold over a
predet er ni ned pPeFdod ofn EtcmréanceMethVWRQrei@Q%?tl%g}eﬁ‘é*e%ﬁoﬁlllt#‘éﬁsl ure and

i nvoke a proce éﬁaéopfecdgﬂ&%fg lmaﬁﬂ%bﬁﬂedoimepmaaﬂ&iezm;apccm% t he
HS- SCCH 602 and th 604 nmay be .eval ug%gglﬂure aggjfeq\? ieo4EP/ No, BLER
or any ot her r%ﬁ‘é‘i?érﬂhl%’fﬁtfsear?c&em?fortrf‘f@gwall success U|(1¥1 BCei ves the

data transm sskfizing04SDRA e WERIdad@2wisle HesprageniHinkROidne eBira WERYOW2i ncl udi ng

ACK th HS DP e sd WERW 102,
Sﬂown [ (I’)lnFI gﬁr e %s,a %gqeedﬁi&%g@ﬁ%ﬁ%n%gﬁl 8Qﬂgﬁoﬁﬂr@%m %?C on tﬁz
d

HS. PDSCH t r ansh sk greiving f chansehelorpbResd0r apd 4Rt éfaB%‘P’éW%S SER
threshol d, t hENA&Ilﬁh&;O PLEBWIELe Ch By addiRbnallgibk woiguidddonpapdicd@int unit 206

and the controller Iﬁﬁ‘{?r}i tﬂ%\gﬁegB]]%ZF{r% eofucgl% @Rgg@ ahakenatgrsend a CQ,

preferably ba§§8°r8ﬁg & reception. If the
measur ed channeborquglhytwemﬁedbemna reesadureta edery Nﬁ‘éﬂsﬁ treligr €fEtabl y over a

speci fied ti me;pen Ohrest BRe WERArdAdnt HRY: 6 Gk BiceNaR-HRL04, ak khbvwer in
Figure 3, may also monitor channel quality of the HS-DPCCH 606, and if the
channel quality of the HS-DPCCH 606 remains below a predetermined threshold
over a specified time period, the controller 304 of the Node-B 104 declares an RL
failure. The quality of the HS-DPCCH 606 may be evaluated based on SIR,
En/No, BLER or any other relevant criteria.
[0055] The controller 304 of the Node-B 104 may further use the reported
CQI or an ACK/NACK ratio as criteria for the RL failure detection. Ifan average
of the reported CQI or an ACK/NACK ratio over a sliding window period is below
a threshold, or if an average of the number of discarded MAC-hs transmissions is
above a threshold, the controller 304 of the Node-B 104 may declare an RL
failure.
[0056] The RL failure may be determined by an RNC. In this case, the
Node-B 104 reports necessary information to the RNC such as HS-DPCCH

-11-



[0053]Criteria for the RL failure detection in the WIRU 102 shoul d be
specified for UTRAN configuration changes that result in disabling HSDPA
reception in the WIRU 102. When SRBs are utilizing HSDPA, UTRAN controlled
configuration changes which result in disabling HSDPA operation in the WRU
102 are used as an additional RL failure detection criteria. [0054] In
accordance with the present invention, the Node-B 104 utilizes criteria for
recogni zing an RL failure based on rece tion S- 6. Figure 8
i|lustrates a swhbneatigios iepwtpdi G gl ‘éﬁ RECW Eﬁ‘é‘&‘ﬁ%‘ %ﬁ@ 104 -
utilizing HSDRA,lmhidfmasidassaicatisds. t he present i nvention. The WIRU 102

sends an H ARQ f eedback 806 ich is .sh lkSSion in
Figure 8), aft ?EQecelépﬁﬁlgt%¥§ﬁﬁ%ﬁsaﬁ% oca F%%tgﬁggg%ﬁ%gg%g&f%;nsnlSS|on

804 fromthe NpgeiBdiife prifercidRdbOntrinpaaticilaricopRinatenpeaddpitiGur ed f or
periodic CQ aRy engengga \Il\gaggﬂoﬁe %&Qﬁiout!\m%‘t}ﬁr ek e deeelededtb of theARQ

f eedback and é@ |ng y specified S|gnaI|n 0 ﬂ% al | ows

Node- B det ect|mnfemedﬂgmﬂ@@aqtsrommr@§scm’? “f‘”tcfﬁ %6‘%“01‘ t he

Node- B 104, as, gh@Wbntdbr EledtéRniBinvéiivnal so nonitor channel quality of the
HS- DPCCH 606, and if the channel quality of the HS-DPCCH 606 renai ns bel ow
a predeterm ned threshold over a specified tine period, the controller 304
of the Node-B 104 declares an RL failure. The quality of the HS-DPCCH 606
may be eval uated based on SIR, Eb/No, BLER or any other relevant criteria.

[ 0055] The controller 304 of the Node-B 104 may further use the reported CQ
or an. ACK/NACK ratio as criteria for the RL failure detection. If an
average of the reported CQ or an ACKINACK ratio over a sliding w ndow
period is below a threshold, or if an average of the nunber of discarded
MAC- hs transm ssions is above a threshold, the controller 304 of the Node-B
104 may declare an RL failure. [0056] The RL failure may be determ ned by an
RNC. In this case, the Node-B 104 reports necessary information to the RNC
such as HS-DPCCH quality statistics, reported CQ, H ARQ ACK/ NACK

i ndi cations, or MAC-hs transm ssion failure indications. [00571Al t hough the
features and el enents of the present invention are described in the
preferred enbodi nents in particular conbi nations, each feature or el enent
can be used alone without the other features and el enents of the preferred
enbodi nents or in various conbinations with or wthout other features and
el enrents of the present invention.

-12-



CLAI M5 1. A user equipnent (UE) conprising: a nmeasurenent unit
to nonitor at | east one high speed downlink packet access (HSDPA) channel,
wherei n the HSDPA channel includes at |east one of a high speed shared
control channel (HS-SCCH), a high speed physical downlink shared channel
(HS-PDSCH) or a high speed dedi cated physical control channel (HS-DPCCH),
and to detginifigga channel quality of at |east one HSDPA channel; and

a controller coupled with the neasurenent unit, the controller to declare a
radio link failure if a channel quality of a nonitored HSDPA channel

remai ns bel ow a predeterm ned threshold over a predeterm ned period of
time, and to invoke a procedure to_recover. the radio |ink. 2. A user
equi pment as cl &i medAjuieicgainment ({RLFANPIYRE channel quality is determ ned
based at least in part on a signal-to-interference rati o_nSqSI Rf(, recei ved
energy per chi pa (Ebjurpoewsrungensnanjtof hlolpast one highl spekd dawinkrpickes aCBISER) .

3. A user equipnent as clained in claiml1, further conprising a transceiver

to transm (HSIYPA) chaattlpmhtietn the HSIDP A ebiiarl ifchiddRE) leche@dbaclk igh sgeved HSDPCCH
in response to receiving a successful transm ssion on the HS-SCCH or the

HS- PDSCH.  dhared) 63601 @H&h@pgm-s@@f]g)l, 8@ spdad Phatital ldowMiRk &hBred dhaghd | i nk
Cla

failure further may be de red i f an acknow edgenent (ACK) to negative

acknow edgRbpSCHS 6r a high speed dedicated physical control channel (HS-DPCCH), and
to determine a channel quality of at least one HSDPA channel; and

a controller coupled with the measurement unit, the controller to declare a

radio link failure if a channel quality of a monitored HSDPA channel remains below a

predetermined threshold over a predetermined period of time, and to invoke a

procedure to recover the radio link.

2. A user equipment as claimed in claim 1, wherein the channel quality is

determined based at least in part on a signal-to-interference ratio (SIR), received

energy per chip (Ep)/power density (N,), or a block error ratio (BLER).

3. A user equipment as claimed in claim 1, further comprising a
transceiver to transmit hybrid automatic repeat request (H-ARQ) feedback on the HS-
DPCCH in response to receiving a successful transmission on the HS-SCCH or the

HS-PDSCH.

4. A user equipment as claimed in claim 1, wherein a radio link failure
further may be declared if an acknowledgement (ACK) to negative acknowledgment

-13 -



(NACK) ratio falls below a predeterm ned threshol d. 5. A user

equi pnent as clained in claim1, wherein the channel quality is determ ned
based at least in part on a comon pilot channel (CPICH) reception.

6. A user equipnent as clainms in claiml, further conprising a transceiver
to transmt a channel quality indicator (CQ) in response to the determ ned

channel quaNACK) ratio falls Belody Mbrci8SSintd MASHbIY r ecei ve unit (WIRU),
conpri si ng: a nmeasurenment unit to determ ne a channel quality of a

physi cal control channel; and a controller coupled with the
measurenent unit, the controller to determ' ne a radio link failure if the
channel quality of the eBéSI cal control nne

bel o
predet er m ned t Rr esh HHPYCN;AS § @F‘i]n“h ambi’r‘fvﬁﬂe’é’ftﬁ? mﬁa‘ﬁffhf}b‘sl nvoke
a procedure to recover the radio |ink. . Awlreless
transnit/ r deeimyised hased tlpmiyn part en aicamananilot alilwvl (GRheHe reseptin. channel
quality is determ ned based at least in part on a signal-to- interference
ratio (SIR), received energy per chip (Eb)/power density (No), or a block
error ratio (BLER). 9. Awreless transmt/receive unit (WRU) as cl ai ned

in claim?7, fureher A userequipment as claims in claim 1, further comprising a transceiver
to transmit a channel quality indicator (CQI) in response to the determined channel

quality.

7. A wireless transmit/receive unit (WTRU), comprising:

a measurement unit to determine a channel quality of a physical control
channel; and

a controller coupled with the measurement unit, the controller to determine a
radio link failure if the channel quality of the physical control channel remains below
a predetermined threshold over a predetermined period of time, and to invoke a

procedure to recover the radio link.

8. A wireless transmit/receive unit (WTRU) as claimed in claim 7,

wherein the channel quality is determined based at least in part on a signal-to-
interference ratio (SIR), received energy per chip (Ep)/power density (N,), or a block

error ratio (BLER).

9. A wireless transmit/receive unit (WTRU) as claimed in claim 7, further

comprising a transceiver to transmit hybrid automatic repeat request (H-ARQ)

-14 -



conprising a transceiver to transmt hybrid automatic repeat request
(HARQ - 14 - feedback in response to receiving a transm ssion. 10.
A wireless transmt/receive unit (WIRU) as clainmed in claim?7, wherein a
radio link failure further may be determned if an acknow edgenent (ACK) to
negative acknow edgnent (NACK) ratio falls below a predeterm ned threshol d.

11. A Wi r ekRaBackliA REPbALE SREM I MM rhnsaMdWA., as clained in claim7, wherein
the channel quality is determ ned based at |east in part on a comon pil ot

channel (CPICH) reception. 12. Awreless transmt/receive unit
(WRU) as clainms in claim?7, further conprising a transceiver to transmt a

channel quality, jndicator i n, response det erm ned channel

qual i ty. 19 A a@l%g?e%ﬁwtﬁs?%gé il (O TR A8 PR on e 1§

noni tor a channel ual.it%/_of at | east one high speed downlink packet access
( HSDPA) chwhersin a ey kikhfailnee fughmaney bedetermined ifvasicknewlgacepe (AGEdI cat ed
physi cal control channel (HS-DPCCH), and to determ ne a channel quality of
t he HS- DPCQOHegatinet acknowledgmemt(NACK)Y ratio digdlsdatlow & pradeermied whirestedd. uni t, the
controller to declare a radio link failure if a channel quality of the

HS- DPCCH remai ns bel ow a predeterm ned threshold over a predeterm ned
period of time, and to invoke a procedure to recover the radio |ink.

14. A Node-B as gl ai gedijefts€ ! iBindhitAece Ll N(WHRTS NANRREmAYahT &¥inh 7,

wherein the channel quality is determined based at least in part on a common pilot

channel (CPICH) reception.

12. A wireless transmit/receive unit (WTRU) as claims in claim 7, further
comprising a transceiver to transmit a channel quality indicator (CQI) in response to

the determined channel quality.

13. A Node-B, comprising:

a measurement unit to monitor a channel quality of at least one high speed
downlink packet access (HSDPA) channel, wherein the HSDPA channel includes a
high speed dedicated physical control channel (HS-DPCCH), and to determine a
channel quality of the HS-DPCCH; and

a controller coupled with the measurement unit, the controller to declare a
radio link failure if a channel quality of the HS-DPCCH remains below a
predetermined threshold over a predetermined period of time, and to invoke a

procedure to recover the radio link.
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determ ned based at |least in part on a signal-to-interference ratio (SIR),
recei ved energy per chip (Eb)/power density (No), or a block error ratio
(BLER) . 15. A Node-B as clained in claim13, further conprising a
transcei ver and a hybrid automatic repeat request (H ARQ processing unit
coupled to the transceiver to receive H ARQ feedback on the HS-DPCCH in

response to a t{ansmasfoAREPls *hifdePRA @laNnse! wherein the 2Rannl NadBryBisas
claimed in claim13, wherein a radio link failure further may be decl ared

if an ackn nt . 4( to n ive. (03 4 ratio falls
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15. A Node-B as claimed in claim 13, further comprising a transceiver and
a hybrid automatic repeat request (H-ARQ) processing unit coupled to the transceiver
to receive H-ARQ feedback on the HS-DPCCH in response to a transmission on an

HSDPA channel.
16. A Node-B as claimed in claim 13, wherein a radio link failure further
may be declared if an acknowledgement (ACK) to negative acknowledgment

(NACK) ratio falls below a predetermined threshold.

17. A Node-B as claimed in claim 13, wherein a radio link failure further

may be declared based at least in part on a received channel quality indicator (CQI).

18. A Node-B as claimed in claim 13, the controller to report information

to a radio network controller (RNC) to declare a radio link failure.
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